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Universal physics of quantum matter for the state change and the phase change
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3 QGP

In response to the question "How does the transition occur between layers of
matter?"”, we deepened universal fundamental physics in the hierarchy of matter both experimentally
and theoretically by using ultracold atomic Fermi gases, which have controllable attractive
interactions. It was shown that the boundary between the atomic and molecular hierarchies can be
estimated from the equation of state for the shear viscosity. It was also clarified that the
equation of state for the isothermal compressibility is significantly affected by the three-body
interaction between molecules. We pointed out that these interpretations are equally applicable to
the Quark-gluon plasma (between quark hierarchy and hadron hierarchy). In addition, we suggested
that the nuclear diagram could be modified by the medium effect in neutron matter with high density,
and the possibility of hadron-quark crossover in the ternary fermion system.
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